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<210> 1 

<211> 2754 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> human hexokinase V (HKV, HK5) 
<400> 1 

atgtttgcgg tccacttgat ggcattttac ttcagcaagc tgaaggagga ccagatcaag 60 
aaggtggaca ggttcctgta tcacatgcgg ctctccgatg acaccctttt ggacatcatg 120 
aggcggttcc gggctgagat ggagaagggc ctggcaaagg acaccaaccc cacggctgca 18 0 
gtgaagatgt tgcccacctt cgtcagggcc attcccgatg gttccgaaaa tggggagttc 24 0 
ctttccctgg atctcggagg gtccaagttc cgagtgctga aggtgcaagt cgctgaagag 300 
gggaagcgac acgtgcagat ggagagtcag ttctacccaa cgcccaatga aatcatccgc 360 
gggaacggca tagagctgtt tgaatatgta gctgactgtc tggcagattt catgaagacc 420 
aaagatttaa agcataagaa attgcccctt ggcctaactt tttctttccc ctgtcgacag 480 
actaaactgg aagagggtgt cctactttcg tggacaaaaa agtttaaggc acgaggagtt 54 0 
caggacacgg atgtggtgag ccgtctgacc aaagccatga gaagacacaa ggacatggac 60 0 
gtggacatcc tggccctggt caatgacacc gtggggacca tgatgacctg tgcctatgac 660 
gacccctact gcgaagttgg tgtcatcatc ggaactggca ccaatgcgtg ttacatggag 72 0 
gacatgagca acattgacct ggtggagggc gacgagggca ggatgtgcat caacacagag 78 0 
tggggggcct tcggggacga cggggccctg gaggacattc gcactgagtt cgacagggag 84 0 
ctggacctcg gctctctcaa cccaggaaag caactgttcg agaagatgat cagtggcctg 900 
tacctggggg agcttgtcag gcttatcttg ctgaagatgg ccaaggctgg cctcctgttt 960 
ggtggtgaga aatcttctgc tctccacact aagggcaaga tcgaaacacg gcacgtggct 102 0 
gccatggaga agtataaaga aggccttgct aatacaagag agatcctggt ggacctgggt 10 8 0 
ctggaaccgt ctgaggctga ctgcattgcc gtccagcatg tctgtaccat cgtctccttc 1140 
cgctcggcca atctctgtgc agcagctctg gcggccatcc tgacacgcct ccgggagaac 12 00 
aagaaggtgg aacggctccg gaccacagtg ggcatggacg gcaccctcta caagatacac 1260 
cctcagtacc caaaacgcct gcacaaggtg gtgaggaaac tggtcccaag ctgtgatgtc 13 2 0 
cgcttcctcc tgtcagagag tggcagcacc aagggggccg ccatggtgac cgcggtggcc 13 80 
tcccgcgtgc aggcccagcg gaagcagatc gacagggtgc tggctttgtt ccagctgacc 144 0 
cgagagcagc tcgtggacgt gcaggccaag atgcgggctg agctggagta tgggctgaag 1500 
aagaagagcc acgggctggc cacggtcagg atgctgccca cctacgtctg cgggctgccg 1560 
gacggcacag agaaaggaaa gtttctcgcc ctggatcttg ggggaaccaa cttccgggtc 162 0 
ctcctggtga agatcagaag tggacggagg tcagtgcgaa tgtacaacaa gatcttcgcc 1680 



t 



atccccctgg agatcatgca gggcactggt gaggagctct ttgatcacat tgtgcagtgc 174 0 

atcgccgact tcctggacta catgggcctc aagggagcct ccctaccttt gggcttcaca 1800 

ttctcatttc cctgcaggca gatgagcatt gacaagggaa cactcatagg gtggaccaaa 1860 

ggtttcaagg ccactgactg tgaaggggag gacgtggtgg acatgctcag ggaagccatc 192 0 

aagaggagaa acgagtttga cctggacatt gttgcagtcg tgaatgatac agtggggacc 1980 

atgatgacct gtggctatga agatcctaat tgtgagattg gcctgattgc aggaacaggc 2 04 0 

agcaacatgt gctacatgga ggacatgagg aacatcgaga tggtggaggg gggtgaaggg 2100 

aagatgtgca tcaatacaga gtggggagga tttggagaca atggctgcat agatgacatc 2160 

cggacccgat acgacacgga ggtggatgag gggtccttga atcctggcaa gcagagatac 222 0 

gagaaaatga ccagtgggat gtacttgggg gagattgtgc ggcagatcct gatcgacctg 2280 

accaagcagg gtctcctctt ccgagggcag atttcagagc gtctccggac caggggcatc 234 0 

ttcgaaacca agttcctgtc ccagatcgaa agcgatcggc tggcccttct ccaggtcagg 2400 

aggattctgc agcagctggg cctggacagc acgtgtgagg acagcatcgt ggtgaaggag 2460 

gtgtgcggag ccgtgtcccg gcgggcggcc cagctctgcg gtgctggcct ggccgctata 2520 

gtggaaaaaa ggagagaaga ccaggggcta gagcacctga ggatcactgt gggtgtggac 2 580 

ggcaccctgt acaagctgca ccctcacttt tctagaatat tgcaggaaac tgtgaaggaa 2 64 0 

ctagcccctc gatgtgatgt gacattcatg ctgtcagaag atggcagtgg aaaaggggca 2700 

gcactgatca ctgctgtggc caagaggtta cagcaggcac agaaggagaa ctag 2 754 



<210> 2 
<211> 917 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> human hexokinase V (HKV, HK5) 
<400> 2 

Met Phe Ala Val His Leu Met Ala Phe Tyr Phe Ser Lys Leu Lys Glu 
15 10 15 

Asp Gin lie Lys Lys Val Asp Arg Phe Leu Tyr His Met Arg Leu Ser 
2 0 25 30 

Asp Asp Thr Leu Leu Asp lie Met Arg Arg Phe Arg Ala Glu Met Glu 
35 40 45 

Lys Gly Leu Ala Lys Asp Thr Asn Pro Thr Ala Ala Val Lys Met Leu 
50 55 60 

Pro Thr Phe Val Arg Ala lie Pro Asp Gly Ser Glu Asn Gly Glu Phe 
65 70 75 80 

Leu Ser Leu Asp Leu Gly Gly Ser Lys Phe Arg Val Leu Lys Val Gin 
85 90 95 

Val Ala Glu Glu Gly Lys Arg His Val Gin Met Glu Ser Gin Phe Tyr 
100 105 110 

Pro Thr Pro Asn Glu lie lie Arg Gly Asn Gly lie Glu Leu Phe Glu 
115 120 125 

Tyr Val Ala Asp Cys Leu Ala Asp Phe Met Lys Thr Lys Asp Leu Lys 
130 135 140 

His Lys Lys Leu Pro Leu Gly Leu Thr Phe Ser Phe Pro Cys Arg Gin 
145 150 155 160 

Thr Lys Leu Glu Glu Gly Val Leu Leu Ser Trp Thr Lys Lys Phe Lys 
165 170 175 



2 



Ala Arg Gly Val 
180 

Met Arg Arg His 
195 

Asp Thr Val Gly 
210 

Glu Val Gly Val 
225 

Asp Met Ser Asn 



lie Asn Thr Glu 
260 

lie Arg Thr Glu 
275 

Gly Lys Gin Leu 
290 

Leu Val Arg Leu 
305 

Gly Gly Glu Lys 



Arg His Val Ala 
- 340 

Arg Glu lie Leu 
355 

lie Ala Val Gin 
370 

Leu Cys Ala Ala 
385 

Lys Lys Val Glu 



Tyr Lys lie His 
420 

Lys Leu Val Pro 
435 

Ser Thr Lys Gly 
450 

Ala Gin Arg Lys 
465 

Arg Glu Gin Leu 



Gin Asp Thr Asp 



Lys Asp Met Asp 
200 

Thr Met Met Thr 
215 

lie lie Gly Thr 
230 

lie 'Asp Leu Val 
245 

Trp Gly Ala Phe 



Phe Asp Arg Glu 
280 

Phe Glu Lys Met 
295 

lie Leu Leu Lys 
310 

Ser Ser Ala Leu 
325 

Ala Met Glu Lys 



Val Asp Leu Gly 
360 

His Val Cys Thr 
375 

Ala Leu Ala Ala 
390 

Arg Leu Arg Thr 
405 

Pro Gin Tyr Pro 



Ser Cys Asp Val 
440 

Ala Ala Met Val 
455 

Gin lie Asp Arg 
470 

Val Asp Val Gin 
485 



Val Val Ser Arg 
185 

Val Asp lie Leu 



Cys Ala Tyr Asp 
220 

Gly Thr Asn Ala 
235 

Glu Gly Asp Glu 
250 

Gly Asp Asp Gly 
265 

Leu Asp Leu Gly 



lie Ser Gly Leu 
300 

Met Ala Lys Ala 
315 

His Thr Lys Gly 
330 

Tyr Lys Glu Gly 
345 

Leu Glu Pro Ser 



lie Val Ser Phe 
380 

lie Leu Thr Arg 
395 

Thr Val Gly Met 
410 

Lys Arg Leu His 
425 

Arg Phe Leu Leu 



Thr Ala Val Ala 
460 

Val Leu Ala Leu 
475 

Ala Lys Met Arg 
490 



Leu Thr Lys Ala 
190 

Ala Leu Val Asn 
205 

Asp Pro Tyr Cys 



Cys Tyr Met Glu 
240 

Gly Arg Met Cys 
255 

Ala Leu Glu Asp 
270 

Ser Leu Asn Pro 
285 

Tyr Leu Gly Glu 



Gly Leu Leu Phe 
320 

Lys lie Glu Thr 
335 

Leu Ala Asn Thr 
350 

Glu Ala Asp Cys 
365 

Arg Ser Ala Asn 



Leu Arg Glu Asn 
400 

Asp Gly Thr Leu 
415 

Lys Val Val Arg 
430 

Ser Glu Ser Gly 
445 

Ser Arg Val Gin 



Phe Gin Leu Thr 
480 

Ala Glu Leu Glu 
495 



Tyr Gly Leu Lys 
500 

Pro Thr Tyr Val 
515 

Leu Ala Leu Asp 
530 

lie Arg Ser Gly 
545 

lie Pro Leu Glu 



lie Val Gin Cys 
580 

Ala Ser Leu Pro 
595 

Ser lie Asp Lys 
610 

Thr Asp Cys Glu 
625 

Lys Arg Arg Asn 



Thr Val Gly Thr 
660 

He Gly Leu He 
675 

Met Arg Asn He 
690 

Asn Thr Glu Trp 
705 

Arg Thr Arg Tyr 



Lys Gin Arg Tyr 
740 

Val Arg Gin He 
755 

Gly Gin He Ser 
770 

Phe Leu Ser Gin 
785 

Arg He Leu Gin 



Lys Lys Ser His 



Cys Gly Leu Pro 
520 

Leu Gly Gly Thr 
535 

Arg Arg Ser Val 
550 

He Met Gin Gly 
565 

He Ala Asp Phe 



Leu Gly Phe Thr 
600 

Gly Thr Leu He 
615 

Gly Glu Asp Val 
630 

Glu Phe Asp Leu 
645 

Met Met Thr Cys 



Ala Gly Thr Gly 
680 

Glu Met Val Glu 
695 

Gly Gly Phe Gly 
710 

Asp Thr Glu Val 
725 

Glu Lys Met Thr 



Leu He Asp Leu 
760 

Glu Arg Leu Arg 
775 

He Glu Ser Asp 
790 

Gin Leu Gly Leu 
805 



Gly Leu Ala Thr 
505 

Asp Gly Thr Glu 



Asn Phe Arg Val 
540 

Arg Met Tyr Asn 
555 

Thr Gly Glu Glu 
570 

Leu Asp Tyr Met 
585 

Phe Ser Phe Pro 



Gly Trp Thr Lys 
620 

Val Asp Met Leu 
635 

Asp He Val Ala 
650 

Gly Tyr Glu Asp 
665 

Ser Asn Met Cys 



Gly Gly Glu Gly 
700 

Asp Asn Gly Cys 
715 

Asp Glu Gly Ser 
730 

Ser Gly Met Tyr 
745 

Thr Lys Gin Gly 



Thr Arg Gly He 
780 

Arg Leu Ala Leu 
795 

Asp Ser Thr Cys 
810 



Val Arg Met Leu 
510 

Lys Gly Lys Phe 
525 

Leu Leu Val Lys 



Lys He Phe Ala 
560 

Leu Phe Asp His 
575 

Gly Leu Lys Gly 
590 

Cys Arg Gin Met 
605 

Gly Phe Lys Ala 



Arg Glu Ala He 
640 

Val Val Asn Asp 
655 

Pro Asn Cys Glu 
670 

Tyr Met Glu Asp 
685 

Lys Met Cys He 



He Asp Asp He 
720 

Leu Asn Pro Gly 
735 

Leu Gly Glu He 
750 

Leu Leu Phe Arg 
765 

Phe Glu Thr Lys 



Leu Gin Val Arg 
800 

Glu Asp Ser He 
815 



Val Val Lys Glu Val Cys Gly Ala Val Ser 
820 825 



Arg Arg Ala Ala Gin Leu 
830 



Cys Gly Ala Gly Leu Ala Ala lie 
835 840 



Val Glu Lys Arg Arg Glu Asp Gin 
845 



Gly Leu Glu His Leu Arg lie Thr 
850 855 



Val Gly Val Asp Gly Thr Leu Tyr 
860 



Lys Leu His Pro His Phe Ser Arg 
865 870 



He Leu Gin Glu Thr Val Lys Glu 
875 880 



Leu Ala Pro Arg Cys Asp Val Thr Phe Met 
885 890 



Leu Ser Glu Asp Gly Ser 
895 



Gly Lys Gly Ala Ala Leu He Thr Ala Val 
900 905 



Ala Lys Arg Leu Gin Gin 
910 



Ala Gin 



Lys Glu Asn 
915 



<210> 3 

<211> 3788 

<212> DNA 

<213> Homo sapiens 

<220> 

<22 3> human hexokinase V variant 



<400> 3 

ctaccatcca 

gtggggtggg 

acctcgctcc 

aggagtgaac 

atgtttgcgg 

aaggtggaca 

aggcggttcc 

gtgaagatgt 

ctttccctgg 

gggaagcgac 

gggaacggca 

aaagatttaa 

actaaactgg 

caggacacgg 

gtggacatcc 

gacccctact 

gacatgagca 

tggggggcct 

ctggacctcg 

tacctggggg 

ggtggtgaga 

gccatggaga 

ctggaaccgt 

cgctcggcca 

aagaaggtgg 

cctcagtacc 

cgcttcctcc 

tcccgcgtgc 

cgagagcagc 

aagaagagcc 



gagcctccta 
ggggagttta 
ccaggaggtc 
actgcacagg 
tccacttgat 
ggttcctgta 
gggctgagat 
tgcccacctt 
atctcggagg 
acgtgcagat 
cagagctgtt 
agcataagaa 
aagagggtgt 
atgtggtgag 
tggccctggt 
gcgaagttgg 
acattgacct 
tcggggacga 
gctctctcaa 
agcttgtcag 
aatcttctgc 
agtataaaga 
ctgaggctga 
atctctgtgc 
aacggctccg 
caaaacgcct 
tgtcagagag 
aggcccagcg 
tcgtggacgt 
acgggctggc 



ttagacaatc 
atcattgaac 
tgccagcctg 
aattctctgc 
ggcattttac 
tcacatgcgg 
ggagaagggc 
cgtcagggcc 
gtccaagttc 
ggagagtcag 
tgaatatgta 
attgcccctt 
cctactttcg 
ccgtctgacc 
caatgacacc 
tgtcatcatc 
ggtggagggc 
cggggccctg 
cccaggaaag 
gcttatcttg 
tctccacact 
aggccttgct 
ctgcattgcc 
agcagctctg 
gaccacagtg 
gcacaaggtg 
tggcagcacc 
gaagcagatc 
gcaggccaag 
cacggtcagg 



aagtgtgtgc 
caagcaggct 
gactggaagc 
ccatctcagg 
ttcagcaagc 
ctctccgatg 
ctggcaaagg 
attcccgatg 
cgagtgctga 
ttctacccaa 
gctgactgtc 
ggcctaactt 
tggacaaaaa 
aaagccatga 

gtggggacca 

ggaactggca 
gacgagggca 
gaggacattc 
caactgttcg 
ctgaagatgg 
aagggcaaga 
aatacaagag 
gtccagcatg 
gcggccatcc 
ggcatggacg 
gtgaggaaac 
aagggggccg 
gacagggtgc 
atgcgggctg 
atgctgccca 



cagagggagg 
ggaggtattt 
gtgcaacact 
agaaaccaaa 
tgaaggagga 
acaccctttt 
acaccaaccc 
gttccgaaaa 
aggtgcaagt 
cgcccaatga 
tggcagattt 
tttctttccc 
agtttaaggc 
gaagacacaa 
tgatgacctg 
ccaatgcgtg 
ggatgtgcat 
gcactgagtt 
agaagatgat 
ccaaggctgg 
tcgaaacacg 
agatcctggt 
tctgtaccat 
tgacacgcct 
gcaccctcta 
tggtcccaag 
ccatggtgac 
tggctttgtt 
agctggagta 
cctacgtctg 



gaccaaaggg 
agtccgcaac 
ccagagtcgt 
cttggggaaa 
ccagatcaag 
ggacatcatg 
cacggctgca 
tggggagttc 
cgctgaagag 
aatcatccgc 
catgaagacc 
ctgtcgacag 
acgaggagtt 
ggacatggac 
tgcctatgac 
ttacatggag 
caacacagag 
cgacagggag 
cagtggcctg 
cctcctgttt 
gcacgtggct 
ggacctgggt 
cgtctccttc 
ccgggagaac 
caagatacac 
ctgtgatgtc 
cgcggtggcc 
ccagctgacc 
tgggctgaag 
cgggctgccg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 
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gacggcacag 
ctcctggtga 
atccccctgg 
atcgccgact 
ttctcatttc 
ggtttcaagg 
aagaggagaa 
atgatgacct 
agcaacatgt 
aagatgtgca 
cggacccgat 
gagaaaatga 
accaagcagg 
ttcgaaacca 
aggattctgc 
gtgtgcggag 
gtggaaaaaa 
ggcaccctgt 
ctagcccctc 
gcactgatca 
ctgggattgg 
gtcagagacc 
cccaggttct 
ctctatttgg 
agagatcccc 
tcagtcttgt 
gtttccccat 
tgaacattgg 
ccttaacttg 
ccccagggtg 
gcgagttatg 
ggtgctgtct 
gttgttttaa 
ccaataaa 



agaaaggaaa 
agatcagaag 
agatcatgca 
tcctggacta 
cctgcaggca 
ccactgactg 
acgagtttga 
gtggctatga 
gctacatgga 
tcaatacaga 
acgacacgga 
ccagtgggat 
gtctcctctt 
agttcctgtc 
agcagctggg 
ccgtgtcccg 
ggagagaaga 
acaagctgca 
gatgtgatgt 
ctgctgtggc 
acctgatgca 
aatgggcacc 
cgggtactct 
tatatttggg 
tttcaacaca 
ggctgcggga 
tgggatgctt 
agagcaagag 
ccatgttgac 
cagagaggtt 
tcagcaccct 
ggggcatctg 
ggattgttag 



gtttctcgcc 
tggacggagg 
gggcactggt 
catgggcctc 
gatgagcatt 
tgaaggggag 
cctggacatt 
agatcctaat 
ggacatgagg 
gtggggagga 
ggtggatgag 
gtacttgggg 
ccgagggcag 
ccagatcgaa 
cctggacagc 
gcgggcggcc 
ccaggggcta 
ccctcacttt 
gacattcatg 
caagaggtta 
tcttggatac 
ctcctggctg 
tagtatcttg 
ccaaaatggg 
ttgttcaggt 
cttggaaata 
aagccatctc 
gaactcacgt 
ttcaaacctg 
gattgccagg 
gtaggatttt 
tttttcattt 
gtataggaaa 



ctggatcttg 
tcagtgcgaa 
gaggagctct 
aagggagcct 
gacaagggaa 
gacgtggtgg 
gttgcagtcg 
tgtgagattg 
aacatcgaga 
tttggagaca 
gggtccttga 
gagattgtgc 
atttcagagc 
agcgatcggc 
acgtgtgagg 
cagctctgcg 
gagcacctga 
tctagaatat 
ctgtcagaag 
cagcaggcac 
tgaacagctt 
acctcacctt 
tactggattt 
ccaacttatg 
gaggcttgag 
tatagaatct 
ttatagggga 
tatgaactag 
ttaagagaac 
gagcactgca 
gttccttatt 
tgcctgtggt 
tccagtaaat 



ggggaaccaa 

tgtacaacaa 
ttgatcacat 
ccctaccttt 
cactcatagg 
acatgctcag 
tgaatgatac 
gcctgattgc 
tggtggaggg 
atggctgcat 
atcctggcaa 
ggcagatcct 
gtctccggac 
tggcccttct 
acagcatcgt 
gtgctggcct 
ggatcactgt 
tgcaggaaac 
atggcagtgg 
agaaggagaa 
ttcctctggc 
ctggatggcc 
gcagtgacat 
aaatcaaagt 
ctgtcaattc 
gcccatgtgg 
ttggaccctg 
ggggatctca 
aaagactttg 
ggaatcattg 
aagtgtgtgc 
ttgtgttgca 
tataaaaaaa 



cttccgggtc 
gatcttcgcc 
tgtgcagtgc 
gggcttcaca 
gtggaccaaa 
ggaagccatc 
agtggggacc 
aggaacaggc 
gggtgaaggg 
agatgacatc 
gcagagatac 
gatcgacctg 

caggggcatc 

ccaggtcagg 
ggtgaaggag 
ggccgctata 
gggtgtggac 
tgtgaaggaa 
aaaaggggca 
ctaggaaccc 
agatcagttg 
gaaagagaac 
tacatgacat 
gtctgtcctg 
tctatggctt 
ctggcaggct 
tacttgtgga 
tctaacttgt 
aagtatccag 
catgcttaaa 
catgtggtgg 
ggtgttgata 
ttttgatttt 



1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3788 



<210> 4 
<211> 917 
<212> PRT 

<213> Homo sapiens 
<220> 

<22 3> human hexokinase V variant 
<400> 4 

Met Phe Ala Val His Leu Met Ala Phe Tyr Phe Ser Lys Leu Lys Glu 
15 10 15 

Asp Gin lie Lys Lys Val Asp Arg Phe Leu Tyr His Met Arg Leu Ser 
20 25 30 

Asp Asp Thr Leu Leu Asp lie Met Arg Arg Phe Arg Ala Glu Met Glu 
35 40 45 

Lys Gly Leu Ala Lys Asp Thr Asn Pro Thr Ala Ala Val Lys Met Leu 
50 55 60 



Pro Thr Phe Val Arg Ala lie Pro Asp Gly Ser Glu Asn Gly Glu Phe 
65 70 75 80 
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Leu Ser Leu Asp 



Val Ala Glu Glu 
100 

Pro Thr Pro Asn 
115 

Tyr Val Ala Asp 
130 

His Lys Lys Leu 
145 

Thr Lys Leu Glu 



Ala Arg Gly Val 
180 

Met Arg Arg His 
195 

Asp Thr Val Gly 
210 

Glu Val Gly Val 
225 

Asp Met Ser Asn 



lie Asn Thr Glu 
260 

lie Arg Thr Glu 
275 

Gly Lys Gin Leu 
290 

Leu Val Arg Leu 
305 

Gly Gly Glu Lys 



Arg His Val Ala 
340 

Arg Glu lie Leu 
355 

lie Ala Val Gin 
370 

Leu Cys Ala Ala 
385 



Leu Gly Gly Ser 
85 

Gly Lys Arg His 



Glu He He Arg 
120 

Cys Leu Ala Asp 
135 

Pro Leu Gly Leu 
150 

Glu Gly Val Leu 
165 

Gin Asp Thr Asp 



Lys Asp Met Asp 
200 

Thr Met Met Thr 
215 

He He Gly Thr 
230 

He Asp Leu Val 
245 

Trp Gly Ala Phe 



Phe Asp Arg Glu 
280 

Phe Glu Lys Met 
295 

He Leu Leu Lys 
310 

Ser Ser Ala Leu 
325 

Ala Met Glu Lys 



Val Asp Leu Gly 
360 

His Val Cys Thr 
375 

Ala Leu Ala Ala 
390 



Lys Phe Arg Val 
90 

Val Gin Met Glu 
105 

Gly Asn Gly Thr 



Phe Met Lys Thr 
140 

Thr Phe Ser Phe 
155 

Leu Ser Trp Thr 
170 

Val Val Ser Arg 
185 

Val Asp He Leu 



Cys Ala Tyr Asp 
220 

Gly Thr Asn Ala 
235 

Glu Gly Asp Glu 
250 

Gly Asp Asp Gly 
265 

Leu Asp Leu Gly 



He Ser Gly Leu 
300 

Met Ala Lys Ala 
315 

His Thr Lys Gly 
330 

Tyr Lys Glu Gly 
345 

Leu Glu Pro Ser 



He Val Ser Phe 
380 

He Leu Thr Arg 
395 



Leu Lys Val Gin 
95 

Ser Gin Phe Tyr 
110 

Glu Leu Phe Glu 
125 

Lys Asp Leu Lys 



Pro Cys Arg Gin 
160 

Lys Lys Phe Lys 
175 

Leu Thr Lys Ala 
190 

Ala Leu Val Asn 
205 

Asp Pro Tyr Cys 



Cys Tyr Met Glu 
240 

Gly Arg Met Cys 
255 

Ala Leu Glu Asp 
270 

Ser Leu Asn Pro 
285 

Tyr Leu Gly Glu 



Gly Leu Leu Phe 
320 

Lys He Glu Thr 
335 

Leu Ala Asn Thr 
350 

Glu Ala Asp Cys 
365 

Arg Ser Ala Asn 



Leu Arg Glu Asn 
400 
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Lys Lys Val Glu 



Tyr Lys lie His 
420 

Lys Leu Val Pro 
435 

Ser Thr Lys Gly 
450 

Ala Gin Arg Lys 
465 

Arg Glu Gin Leu 



Tyr Gly Leu Lys 
500 

Pro Thr Tyr Val 
515 

Leu Ala Leu Asp 
530 

lie Arg Ser Gly 
545 

lie Pro Leu Glu 



He Val Gin Cys 
580 

Ala Ser Leu Pro 
595 

Ser He Asp Lys 
610 

Thr Asp Cys Glu 
625 

Lys Arg Arg Asn 



Thr Val Gly Thr 
660 

He Gly Leu He 
675 

Met Arg Asn He 
690 

Asn Thr Glu Trp 
705 



Arg Leu Arg Thr 
405 

Pro Gin Tyr Pro 



Ser Cys Asp Val 
440 

Ala Ala Met Val 
455 

Gin He Asp Arg 
470 

Val Asp Val Gin 
485 

Lys Lys Ser His 



Cys Gly Leu Pro 
520 

Leu Gly Gly Thr 
535 

Arg Arg Ser Val 
550 

He Met Gin Gly 
565 

He Ala Asp Phe 



Leu Gly Phe Thr 
600 

Gly Thr Leu He 
615 

Gly Glu Asp Val 
630 

Glu Phe Asp Leu 
645 

Met Met Thr Cys 



Ala Gly Thr Gly 
680 

Glu Met Val Glu 
695 

Gly Gly Phe Gly 
710 



Thr Val Gly Met 
410 

Lys Arg Leu His 
425 

Arg Phe Leu Leu 



Thr Ala Val Ala 
460 

Val Leu Ala Leu 
475 

Ala Lys Met Arg 
490 

Gly Leu Ala Thr 
505 

Asp Gly Thr Glu 



Asn Phe Arg Val 
540 

Arg Met Tyr Asn 
555 

Thr Gly Glu Glu 
570 

Leu Asp Tyr Met 
585 

Phe Ser Phe Pro 



Gly Trp Thr Lys 
620 

Val Asp Met Leu 
635 

Asp He Val Ala 
650 

Gly Tyr Glu Asp 
665 

Ser Asn Met Cys 



Gly Gly Glu Gly 
700 

Asp Asn Gly Cys 
715 



Asp Gly Thr Leu 
415 

Lys Val Val Arg 
430 

Ser Glu Ser Gly 
445 

Ser Arg Val Gin 



Phe Gin Leu Thr 
480 

Ala Glu Leu Glu 
495 

Val Arg Met Leu 
510 

Lys Gly Lys Phe 
525 

Leu Leu Val Lys 



Lys He Phe Ala 
560 

Leu Phe Asp His 
575 

Gly Leu Lys Gly 
590 

Cys Arg Gin Met 
605 

Gly Phe Lys Ala 



Arg Glu Ala He 
640 

Val Val Asn Asp 
655 

Pro Asn Cys Glu 
670 

Tyr Met Glu Asp 
685 

Lys Met Cys He 



He Asp Asp He 
72 0 
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Arg Thr Arg Tyr 



Lys Gin Arg Tyr 
740 

Val Arg Gin lie 
755 

Gly Gin lie Ser 
770 

Phe Leu Ser Gin 
785 

Arg lie Leu Gin 



Asp Thr Glu Val 
725 

Glu Lys Met Thr 



Leu lie Asp Leu 
760 

Glu Arg Leu Arg 
775 

lie Glu Ser Asp 
790 

Gin Leu Gly Leu 
805 



Asp Glu Gly Ser 
730 

Ser Gly Met Tyr 
745 

Thr Lys Gin Gly 



Thr Arg Gly lie 
780 

Arg Leu Ala Leu 
795 

Asp Ser Thr Cys 
810 



Leu Asn Pro Gly 
735 

Leu Gly Glu lie 
750 

Leu Leu Phe Arg 
765 

Phe Glu Thr Lys 



Leu Gin Val Arg 
800 

Glu Asp Ser lie 
815 



Val Val Lys Glu 
820 

Cys Gly Ala Gly 
835 



Val Cys Gly Ala 

Leu Ala Ala lie 
840 



Val Ser Arg Arg 
825 

Val Glu Lys Arg 



Ala Ala Gin Leu 
830 

Arg Glu Asp Gin 
845 



Gly Leu Glu His Leu Arg lie Thr 
850 855 

Lys Leu His Pro His Phe Ser Arg 
865 870 

Leu Ala Pro Arg Cys Asp Val Thr 
885 

Gly Lys Gly Ala Ala Leu lie Thr 
900 



Val Gly Val Asp Gly Thr Leu Tyr 
860 

lie Leu Gin Glu Thr Val Lys Glu 
875 880 

Phe Met Leu Ser Glu Asp Gly Ser 
890 895 

Ala Val Ala Lys Arg Leu Gin Gin 
905 910 



Ala Gin Lys Glu Asn 
915 



<210> 5 
<211> 917 
<212> PRT 

<213> Homo sapiens 
<220> 

<22 3> human hexokinase I (HK1) 
<400> 5 

Met lie Ala Ala Gin Leu Leu Ala 
1 5 



Tyr Tyr Phe Thr Glu Leu Lys Asp 
10 15 



Asp Gin Val Lys Lys lie Asp Lys Tyr Leu Tyr Ala Met Arg Leu Ser 
20 25 30 

Asp Glu Thr Leu lie Asp lie Met Thr Arg Phe Arg Lys Glu Met Lys 
35 40 45 

Asn Gly Leu Ser Arg Asp Phe Asn Pro Thr Ala Thr Val Lys Met Leu 
50 55 60 
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Pro Thr Phe Val 
65 

lie Ala Leu Asp 



Val Asn His Glu 
100 

Asp Thr Pro Glu 
115 

His Val Ala Glu 
130 

Asp Lys Lys Leu 
145 

Ser Lys lie Asp 



Ala Ser Gly Val 
180 

lie Lys Lys Arg 
195 

Asp Thr Val Gly 
210 

Glu Val Gly Leu 
225 

Glu Leu Arg His 



lie Asn Thr Glu 
260 

lie Arg Thr Glu 
275 

Gly Lys Gin Leu 
290 

Leu Val Arg Leu 
305 

Glu Gly Arg He 



Ser Asp Val Ser 
340 

Lys Glu He Leu 
355 

Val Ser Val Gin 
370 



Arg Ser He Pro 
70 

Leu Gly Gly Ser 
85 

Lys Asn Gin Asn 



Asn He Val His 
120 

Cys Leu Gly Asp 
135 

Pro Val Gly Phe 
150 

Glu Ala He Leu 
165 

Glu Gly Ala Asp 



Gly Asp Tyr Asp 
200 

Thr Met Met Thr 
215 

He He Gly Thr 
230 

He Asp Leu Val 
245 

Trp Gly Ala Phe 



Phe Asp Arg Glu 
280 

Phe Glu Lys Met 
295 

He Leu Val Lys 
310 

Thr Pro Glu Leu 
325 

Ala He Glu Lys 



Thr Arg Leu Gly 
360 

His Val Cys Thr 
375 



Asp Gly Ser Glu 
75 

Ser Phe Arg He 
90 

Val His Met Glu 
105 

Gly Ser Gly Ser 



Phe Met Glu Lys 
14 0 

Thr Phe Ser Phe 
155 

He Thr Trp Thr 
170 

Val Val Lys Leu 
185 

Ala Asn He Val 



Cys Gly Tyr Asp 
220 

Gly Thr Asn Ala 
235 

Glu Gly Asp Glu 
250 

Gly Asp Asp Gly 
265 

He Asp Arg Gly 



Val Ser Gly Met 
300 

Met Ala Lys Glu 
315 

Leu Thr Arg Gly 
330 

Asn Lys Glu Gly 
345 

Val Glu Pro Ser 



He Val Ser Phe 
380 



Lys Gly Asp Phe 
80 

Leu Arg Val Gin 
95 

Ser Glu Val Tyr 
110 

Gin Leu Phe Asp 
125 

Arg Lys He Lys 



Pro Cys Gin Gin 
160 

Lys Arg Phe Lys 
175 

Leu Asn Lys Ala 
190 

Ala Val Val Asn 
205 

Asp Gin His Cys 



Cys Tyr Met Glu 
240 

Gly Arg Met Cys 
255 

Ser Leu Glu Asp 
270 

Ser Leu Asn Pro 
285 

Tyr Leu Gly Glu 



Gly Leu Leu Phe 
320 

Lys Phe Asn Thr 
335 

Leu His Asn Ala 
350 

Asp Asp Asp Cys 
365 

Arg Ser Ala Asn 
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Leu Val Ala Ala 
385 

Lys Gly Thr Pro 



Tyr Lys Thr His 
420 

Arg Leu Val Pro 
435 

Ser Gly Lys Gly 
450 

Glu Gin His Arg 
465 

Lys Asp Met Leu 



Leu Gly Leu Arg 
500 

Pro Ser Phe Val 
515 

Leu Ala Leu Asp 
530 

lie Arg Ser Gly 
545 

Ala lie Pro lie 



His He Val Ser 
580 

Gly Pro Arg Met 
595 

Thr Ser Leu Asp 
610 

Ala Thr Asp Cys 
625 

He Lys Arg Arg 



Asp Thr Val Gly 
660 

Glu Val Gly Leu 
675 

Glu Met Lys Asn 
6 90 



Thr Leu Gly Ala 
390 

Arg Leu Arg Thr 
405 

Pro Gin Tyr Ser 



Asp Ser Asp Val 
440 

Ala Ala Met Val 
455 

Gin He Glu Glu 
470 

Leu Glu Val Lys 
485 

Lys Gin Thr His 



Arg Arg Thr Pro 
520 

Leu Gly Gly Thr 
535 

Lys Lys Arg Thr 
550 

Glu He Met Gin 
565 

Cys He Ser Asp 



Pro Leu Gly Phe 
600 

Ala Gly He Leu 
615 

Val Gly His Asp 
630 

Glu Glu Phe Asp 
645 

Thr Met Met Thr 



He Val Gly Thr 
680 

Val Glu Met Val 
695 



He Leu Asn Arg 
395 

Thr Val Gly Val 
410 

Arg Arg Phe His 
425 

Arg Phe Leu Leu 



Thr Ala Val Ala 
460 

Thr Leu Ala His 
475 

Lys Arg Met Arg 
490 

Asn Asn Ala Val 
505 

Asp Gly Thr Glu 



Asn Phe Arg Val 
540 

Val Glu Met His 
555 

Gly Thr Gly Glu 
570 

Phe Leu Asp Tyr 
585 

Thr Phe Ser Phe 



He Thr Trp Thr 
620 

Val Val Thr Leu 
635 

Leu Asp Val Val 
650 

Cys Ala Tyr Glu 
665 

Gly Ser Asn Ala 



Glu Gly Asp Gin 
700 



Leu Arg Asp Asn 
400 

Asp Gly Ser Leu 
415 

Lys Thr Leu Arg 
430 

Ser Glu Ser Gly 
445 

Tyr Arg Leu Ala 



Phe His Leu Thr 
480 

Ala Glu Met Glu 
495 

Val Lys Met Leu 
510 

Asn Gly Asp Phe 
525 

Leu Leu Val Lys 



Asn Lys He Tyr 
560 

Glu Leu Phe Asp 
575 

Met Gly He Lys 
590 

Pro Cys Gin Gin 
605 

Lys Gly Phe Lys 



Leu Arg Asp Ala 
640 

Ala Val Val Asn 
655 

Glu Pro Thr Cys 
670 

Cys Tyr Met Glu 
685 

Gly Gin Met Cys 
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lie Asn Met Glu Trp Gly Ala Phe Gly Asp Asn Gly Cys Leu Asp Asp 
705 710 715 720 

lie Arg Thr His Tyr Asp Arg Leu Val Asn Glu Tyr Ser Leu Asn Ala 
725 730 735 

Gly Lys Gin Arg Tyr Glu Lys Met lie Ser Gly Met Tyr Leu Gly Glu 
740 745 750 

lie Val Arg Asn lie Leu lie Asp Phe Thr Lys Lys Gly Phe Leu Phe 
755 760 765 

Arg Gly Gin lie Ser Glu Thr Met Lys Thr Arg Gly lie Phe Glu Thr 
770 775 780 

Lys Phe Leu Ser Gin lie Glu Ser Asp Arg Leu Ala Leu Leu Gin Val 
785 790 795 800 

Arg Ala lie Leu Gin Gin Leu Gly Leu Asn Ser Thr Cys Asp Asp Ser 
805 810 815 

lie Leu Val Lys Thr Val Cys Gly Val Val Ser Arg Arg Ala Ala Gin 
820 825 830 

Leu Cys Gly Ala Gly Met Ala Ala Val Val Asp Lys lie Arg Glu Asn 
835 840 ' 845 

Arg Gly Leu Asp Arg Leu Asn Val Thr Val Gly Val Asp Gly Thr Leu 
850 855 860 

Tyr Lys Leu His Pro His Phe Ser Arg lie Met His Gin Thr Val Lys 
865 870 875 880 

Glu Leu Ser Pro Lys Cys Asn Val Ser Phe Leu Leu Ser Glu Asp Gly 
885 890 895 

Ser Gly Lys Gly Ala Ala Leu lie Thr Ala Val Gly Val Arg Leu Arg 
900 905 910 

Thr Glu Ala Ser Ser 
915 



<210> 6 
<211> 917 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> human hexokinase II (HK2) 
<400> 6 

Met lie Ala Ser His Leu Leu Ala Tyr Phe Phe Thr Glu Leu Asn His 
15 10 15 

Asp Gin Val Gin Lys Val Asp Gin Tyr Leu Tyr His Met Arg Leu Ser 
20 25 30 

Asp Glu Thr Leu Leu Glu lie Ser Lys Arg Phe Arg Lys Glu Met Glu 
35 40 45 
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Lys Gly Leu Gly 
50 

Pro Thr Phe Val 
65 

Leu Ala Leu Asp 



Val Thr Asp Asn 
100 

Ala lie Pro Glu 
115 

His lie Ala Glu 
130 

Asp Lys Lys Leu 
145 

Thr Lys Leu Asp 



Ser Ser Gly Val 
180 

lie Gin Arg Arg 
195 

Asp Thr Val Gly 
210 

Glu lie Gly Leu 
225 

Glu Met Arg His 



lie Asn Met Glu 
260 

lie Arg Thr Glu 
275 

Gly Lys Gin Leu 
2 90 

Leu Val Arg Leu 
305 

Gly Gly Lys Leu 



Lys Asp lie Ser 
340 

Arg Glu Val Leu 
355 



Ala Thr Thr His 
55 

Arg Ser Thr Pro 
70 

Leu Gly Gly Thr 
85 

Gly Leu Gin Lys 



Asp lie Met Arg 
120 

Cys Leu Ala Asn 
135 

Pro Leu Gly Phe 
150 

Glu Ser Phe Leu 
165 

Glu Gly Arg Asp 



Gly Asp Phe Asp 
200 

Thr Met Met Thr 
215 

lie Val Gly Thr 
230 

lie Asp Met Val 
245 

Trp Gly Ala Phe 



Phe Asp Gin Glu 
280 

Phe Glu Lys Met 
295 

lie Leu Val Lys 
310 

Ser Pro Glu Leu 
325 

Asp lie Glu Gly 



Met Arg Leu Gly 
360 



Pro Thr Ala Ala 
60 

Asp Gly Thr Glu 
75 

Asn Phe Arg Val 
90 

Val Glu Met Glu 
105 

Gly Ser Gly Thr 



Phe Met Asp Lys 
140 

Thr Phe Ser Phe 
155 

Val Ser Trp Thr 
170 

Val Val Ala Leu 
185 

lie Asp He Val 



Cys Gly Tyr Asp 
220 

Gly Ser Asn Ala 
235 

Glu Gly Asp Glu 
250 

Gly Asp Asp Gly 
265 

He Asp Met Gly 



He Ser Gly Met 
300 

Met Ala Lys Glu 
315 

Leu Asn Thr Gly 
330 

Glu Lys Asp Gly 
345 

Leu Asp Pro Thr 



Val Lys Met Leu 



His Gly Glu Phe 
80 

Leu Trp Val Lys 
95 

Asn Gin He Tyr 
110 

Gin Leu Phe Asp 
125 

Leu Gin He Lys 



Pro Cys His Gin 
160 

Lys Gly Phe Lys 
175 

He Arg Lys Ala 
190 

Ala Val Val Asn 
205 

Asp His Asn Cys 



Cys Tyr Met Glu 
240 

Gly Arg Met Cys 
255 

Ser Leu Asn Asp 
270 

Ser Leu Asn Pro 
285 

Tyr Met Gly Glu 



Glu Leu Leu Phe 
320 

Arg Phe Glu Thr 
335 

He Arg Lys Ala 
350 

Gin Glu Asp Cys 
365 
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Val Ala Thr His 
370 

Leu Cys Ala Ala 
385 

Lys Gly Glu Glu 



Tyr Lys Lys His 
420 

Arg Leu Val Pro 
435 

Ser Gly Lys Gly 
450 

Asp Gin His Arg 
465 

His Asp Gin Leu 



Arg Gly Leu Ser 
500 

Pro Thr Tyr Val 
515 

Leu Ala Leu Asp 
530 

Val Arg Asn Gly 
545 

Ala lie Pro Gin 



His He Val Gin 
580 

Gly Val Ser Leu 
595 

Asn Ser Leu Asp 
610 

Ala Ser Gly Cys 
625 

He His Arg Arg 



Asp Thr Val Gly 
660 

Glu Val Gly Leu 
675 



Arg He Cys Gin 
375 

Thr Leu Ala Ala 
390 

Arg Leu Arg Ser 
405 

Pro His Phe Ala 



Gly Cys Asp Val 
440 

Ala Ala Met Val 
455 

Ala Arg Gin Lys 
470 

Leu Glu Val Lys 
485 

Lys Glu Thr His 



Cys Ala Thr Pro 
520 

Leu Gly Gly Thr 
535 

Lys Trp Gly Gly 
550 

Glu Val Met His 
565 

Cys He Ala Asp 



Pro Leu Gly Phe 
600 

Glu Ser He Leu 
615 

Glu Gly Glu Asp 
630 

Glu Glu Phe Asp 
645 

Thr Met Met Thr 



He Val Gly Thr 
680 



He Val Ser Thr 
380 

Val Leu Gin Arg 
395 

Thr He Gly Val 
410 

Lys Arg Leu His 
425 

Arg Phe Leu Arg 



Thr Ala Val Ala 
460 

Thr Leu Glu His 
475 

Arg Arg Met Lys 
490 

Ala Ser Ala Pro 
505 

Asp Gly Thr Glu 



Asn Phe Arg Val 
540 

Val Glu Met His 
555 

Gly Thr Gly Asp 
570 

Phe Leu Glu Tyr 
585 

Thr Phe Ser Phe 



Leu Lys Trp Thr 
620 

Val Val Thr Leu 
635 

Leu Asp Val Val 
650 

Cys Gly Phe Glu 
665 

Gly Ser Asn Ala 



Arg Ser Ala Ser 



He Lys Glu Asn 
400 

Asp Gly Ser Val 
415 

Lys Thr Val Arg 
430 

Ser Glu Asp Gly 
445 

Tyr Arg Leu Ala 



Leu Gin Leu Ser 
480 

Val Glu Met Glu 
495 

Val Lys Met Leu 
510 

Lys Gly Asp Phe 
525 

Leu Leu Val Arg 



Asn Lys He Tyr 
560 

Glu Leu Phe Asp 
575 

Met Gly Met Lys 
590 

Pro Cys Gin Gin 
605 

Lys Gly Phe Lys 



Leu Lys Glu Ala 
640 

Ala Val Val Asn 
655 

Asp Pro His Cys 
670 

Cys Tyr Met Glu 
685 
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Glu Met Arg Asn Val Glu Leu Val Glu Gly Glu Glu Gly Arg Met Cys 
690 695 700 

Val Asn Met Glu Trp Gly Ala Phe Gly Asp Asn Gly Cys Leu Asp Asp 
705 710 715 720 

Phe Arg Thr Glu Phe Asp Val Ala Val Asp Glu Leu Ser Leu Asn Pro 
725 730 735 

Gly Lys Gin Arg Phe Glu Lys Met lie Ser Gly Met Tyr Leu Gly Glu 
740 745 750 

lie Val Arg Asn lie Leu lie Asp Phe Thr Lys Arg Gly Leu Leu Phe 
755 760 765 

Arg Gly Arg lie Ser Glu Arg Leu Lys Thr Arg Gly lie Phe Glu Thr 
770 775 780 

Lys Phe Leu Ser Gin lie Glu Ser Asp Cys Leu Ala Leu Leu Gin Val 
785 790 795 800 

Arg Ala He Leu Gin His Leu Gly Leu Glu Ser Thr Cys Asp Asp Ser 
805 810 815 

He He Val Lys Glu Val Cys Thr Val Val Ala Arg Arg Ala Ala Gin 
820 825 830 

Leu Cys Gly Ala Gly Met Ala Ala Val Val Asp Arg He Arg Glu Asn 
835 840 845 

Arg Gly Leu Asp Ala Leu Lys Val Thr Val Gly Val Asp Gly Thr Leu 
850 855 860 

Tyr Lys Leu His Pro His Phe Ala Lys Val Met His Glu Thr Val Lys 
865 870 875 880 

Asp Leu Ala Pro Lys Cys Asp Val Ser Phe Leu Gin Ser Glu Asp Gly 
885 890 895 

Ser Gly Lys Gly Ala Ala Leu He Thr Ala Val Ala Cys Arg He Arg 
900 905 910 

Glu Ala Gly Gin Arg 
915 



<210> 7 
<211> 923 
<212> PRT 

<213> Homo sapiens 
<220> 

<22 3> human hexokinase III (HK3) 
<400> 7 

Met Asp Ser He Gly Ser Ser Gly Leu Arg Gin Gly Glu Glu Thr Leu 
1 ,5 10 15 

Ser Cys Ser Glu Glu Gly Leu Pro Gly Pro Ser Asp Ser Ser Glu Leu 
20 25 30 
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Val Gin Glu Cys 
35 

Gin He Gin Ala 
50 

Gin Ala Ser Pro 
65 

Ser Thr Pro His 



Gly Ala Thr Gly 
100 

He Glu Gly His 
115 

Gin Glu Val Met 
130 

His Cys Leu Ser 
145 

Leu Gin Leu Gly 



Asp Arg Ser Thr 
180 

Val Glu Gly Gin 
195 

Gin Gly Ala Tyr 
210 

Gly Thr Met Met 
225 

Leu Val Val Asp 



His Val Ala Val 
260 

Glu Trp Gly Ser 
275 

Thr Phe Asp His 
290 

Arg Phe Glu Lys 
305 

Leu Val Leu Ala 



Thr Ser Pro Ala 
340 



Leu Gin Gin Phe 
40 

Ser Leu Leu Gly 
55 

Ala Pro Ala Val 
70 

Gly Thr Glu Gin 
85 

Ala Ser Leu Arg 



Arg Val Glu Pro 
120 

Leu Gly Ala Gly 
135 

Glu Phe Leu Asp 
150 

Phe Ser Phe Ser 
165 

Leu He Ser Trp 



Asp Val Val Gin 
200 

Asn He Asp Val 
215 

Gly Cys Glu Pro 
230 

Thr Gly Thr Asn 
245 

Leu Asp Glu Asp 



Leu Ser Asp Asp 
280 

Thr Leu Asp His 
295 

Met He Gly Gly 
310 

His Leu Ala Arg 
325 

Leu Leu Ser Gin 



Lys Val Thr Arg 



Ser Met Glu Gin 
60 

Arg Met Leu Pro 
75 

Gly Asp Phe Val 
90 

Val Leu Trp Val 
105 

Arg Ser Gin Glu 



Gin Gin Leu Phe 
140 

Ala Gin Pro Val 
155 

Phe Pro Cys His 
170 

Thr Lys Gly Phe 
185 

Leu Leu Arg Asp 



Val Ala Val Val 
220 

Gly Val Arg Pro 
235 

Ala Cys Tyr Met 
250 

Arg Gly Arg Val 
265 

Gly Ala Leu Gly 



Glu Ser Leu Asn 
300 

Leu Tyr Leu Gly 
315 

Cys Gly Val Leu 
330 

Gly Ser He Leu 
345 



Ala Gin Leu Gin 
45 

Ala Leu Arg Gly 



Thr Tyr Val Gly 
80 

Val Leu Glu Leu 
95 

Thr Leu Thr Gly 
110 

Phe Val He Pro 
125 

Asp Phe Ala Ala 



Asn Lys Gin Gly 
160 

Gin Thr Gly Leu 
175 

Arg Cys Ser Gly 
190 

Ala He Arg Arg 
205 

Asn Asp Thr Val 



Cys Glu Val Gly 
240 

Glu Glu Ala Arg 
255 

Cys Val Ser Val 
270 

Pro Val Leu Thr 
285 

Pro Gly Ala Gin 



Glu Leu Val Arg 
320 

Phe Gly Gly Cys 
335 

Leu Glu His Val 
350 



16 



Ala Glu Met Glu 
355 

Leu Gin Asp Leu 
370 

Gin His Val Cys 
385 

Ala Ala Leu Ala 



Gin Thr Leu Gin 
420 

His Pro Arg Phe 
435 

Pro Glu Cys Asp 
450 

Gly Val Ala Met 
465 

Arg Leu Leu Glu 



Leu Ala Ala Val 
500 

Arg Gly Glu Ala 
515 

Thr Pro Asp Gly 
530 

Gly Thr Asn Phe 
545 

lie Thr Ser Glu 



Gly Gin Gin Leu 
580 

Gin Lys Gin Gly 
595 

Ser Phe Pro Cys 
610 

Trp Thr Lys Gly 
625 

Ser Leu Leu Arg 



Val Val Ala lie 
660 



Asp Pro Ser Thr 
360 

Gly Leu Ser Pro 
375 

Ala Ala Val Cys 
390 

Ala Val Leu Ser 
405 

val Ala Val Ala 



Cys Ser Val Leu 
44 0 

Val Ser Leu lie 
455 

Val Thr Ala Val 
470 

Glu Thr Leu Ala 
485 

Gin Ala Gin Met 



Ser Ser Leu Arg 
520 

Ser Glu Arg Gly 
535 

Arg Val Leu Leu 
550 

lie Tyr Ser lie 
565 

Phe Asp His lie 



Leu Ser Gly Gin 
600 

Arg Gin Leu Gly 
615 

Phe Lys Ala Ser 
630 

Glu Ala lie Thr 
645 

Val Asn Asp Thr 



Gly Ala Ala Arg 



Gly Ala Ser Asp 
380 

Thr Arg Ala Ala 
395 

Cys Leu Gin His 
410 

Thr Gly Gly Arg 
425 

Gin Gly Thr Val 



Pro Ser Val Asp 
460 

Ala Ala Arg Leu 
475 

Pro Phe Arg Leu 
490 

Arg Lys Ala Met 
505 

Met Leu Pro Thr 



Asp Phe Leu Ala 
540 

Val Arg Val Thr 
555 

Pro Glu Thr Val 
570 

Val Asp Cys lie 
585 

Ser Leu Pro Leu 



Leu Asp Gin Gly 
620 

Asp Cys Glu Gly 
635 

Arg Arg Gin Ala 
650 

Val Gly Thr Met 
665 



Val His Ala lie 
365 

Val Glu Leu Val 



Gin Leu Cys Ala 
400 

Ser Arg Glu Gin 
415 

Val Cys Glu Arg 
430 

Met Leu Leu Ala 
445 

Gly Gly Gly Arg 



Ala Ala His Arg 
480 

Asn His Asp Gin 
495 

Ala Lys Gly Leu 
510 

Phe Val Arg Ala 
525 

Leu Asp Leu Gly 



Thr Gly Val Gin 
560 

Ala Gin Gly Ser 
575 

Val Asp Phe Gin 
590 

Gly Phe Thr Phe 
605 

lie Leu Leu Asn 



Gin Asp Val Val 
640 

Val Glu Leu Asn 
655 

Met Ser Cys Gly 
670 
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Tyr Glu Asp Pro Arg Cys Glu lie Gly Leu lie Val Gly Thr Gly Thr 
675 680 685 



Asn Ala Cys Tyr Met Glu Glu Leu Arg Asn Val Ala Gly Val Pro Gly 
690 695 700 

Asp Ser Gly Arg Met Cys lie Asn Met Glu Trp Gly Ala Phe Gly Asp 
705 710 715 720 

Asp Gly Ser Leu Ala Met Leu Ser Thr Arg Phe Asp Ala Ser Val Asp 
725 730 735 

Gin Ala Ser lie Asn Pro Gly Lys Gin Arg Phe Glu Lys Met lie Ser 
740 745 750 

Gly Met Tyr Leu Gly Glu lie Val Arg His lie Leu Leu His Leu Thr 
755 760 765 

Ser Leu Gly Val Leu Phe Arg Gly Gin Gin lie Gin Arg Leu Gin Thr 
770 775 780 

Arg Asp lie Phe Lys Thr Lys Phe Leu Ser Glu lie Glu Ser Asp Ser 
785 790 795 800 

Leu Ala Leu Arg Gin Val Arg Ala lie Leu Glu Asp Leu Gly Leu Pro 
805 810 815 

Leu Thr Ser Asp Asp Ala Leu Met Val Leu Glu Val Cys Gin Ala Val 
820 825 830 

Ser Gin Arg Ala Ala Gin Leu Cys Gly Ala Gly Val Ala Ala Val Val 
835 840 845 

Glu Lys lie Arg Gly Asn Arg Gly Leu Glu Glu Leu Ala Val Ser Val 
850 855 860 

Gly Val Asp Gly Thr Leu Tyr Lys Leu His Pro Arg Phe Ser Ser Leu 
865 870 875 880 

Val Ala Ala Thr Val Arg Glu Leu Ala Pro Arg Cys Val Val Thr Phe 
885 890 895 

Leu Gin Ser Glu Asp Gly Ser Gly Lys Gly Ala Ala Leu Val Thr Ala 
900 905 910 

Val Ala Cys Arg Leu Ala Gin Leu Thr Arg Val 
915 920 



<210> 8 
<211> 465 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> human hexokinase IV (HK4p) 
<400> 8 

Met Leu Asp Asp Arg Ala Arg Met Glu Ala Ala Lys Lys Glu Lys Val 
15 10 15 
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Glu Gin lie Leu 
20 

Val Met Arg Arg 
35 

Thr His Glu Glu 
50 

Thr Pro Glu Gly 
65 

Gly Thr Asn Phe 



Gly Gin Trp Ser 
100 

Asp Ala Met Thr 
115 

Cys lie Ser Asp 
130 

Pro Leu Gly Phe 
145 

Lys Gly lie Leu 



Glu Gly Asn Asn 
180 

Gly Asp Phe Glu 
195 

Thr Met lie Ser 
210 

lie Val Gly Thr 
225 

Val Glu Leu Val 



Trp Gly Ala Phe 
260 

Tyr Asp Arg Leu 
275 

Tyr Glu Lys Leu 
290 

Val Leu Leu Arg 
305 

Ser Glu Gin Leu 



Ala Glu Phe Gin 



Met Gin Lys Glu 
40 

Ala Ser Val Lys 
55 

Ser Glu Val Gly 
70 

Arg Val Met Leu 
85 

Val Lys Thr Lys 



Gly Thr Ala Glu 
120 

Phe Leu Asp Lys 
135 

Thr Phe Ser Phe 
150 

Leu Asn Trp Thr 
165 

Val Val Gly Leu 



Met Asp Val Val 
200 

Cys Tyr Tyr Glu 
215 

Gly Cys Asn Ala 
230 

Glu Gly Asp Glu 
245 

Gly Asp Ser Gly 



Val Asp Glu Ser 
280 

lie Gly Gly Lys 
295 

Leu Val Asp Glu 
310 

Arg Thr Arg Gly 
325 



Leu Gin Glu Glu 
25 

Met Asp Arg Gly 



Met Leu Pro Thr 
60 

Asp Phe Leu Ser 
75 

Val Lys Val Gly 
90 

His Gin Met Tyr 
105 

Met Leu Phe Asp 



His Gin Met Lys 
140 

Pro Val Arg His 
155 

Lys Gly Phe Lys 
170 

Leu Arg Asp Ala 
185 

Ala Met Val Asn 



Asp His Gin Cys 
220 

Cys Tyr Met Glu 
235 

Gly Arg Met Cys 
250 

Glu Leu Asp Glu 
265 

Ser Ala Asn Pro 



Tyr Met Gly Glu 
300 

Asn Leu Leu Phe 
315 

Ala Phe Glu Thr 
330 



Asp Leu Lys Lys 
30 

Leu Arg Leu Glu 
45 

Tyr Val Arg Ser 



Leu Asp Leu Gly 
80 

Glu Gly Glu Glu 
95 

Ser lie Pro Glu 
110 

Tyr lie Ser Glu 
125 

His Lys Lys Leu 



Glu Asp lie Asp 
160 

Ala Ser Gly Ala 
175 

lie Lys Arg Arg 
190 

Asp Thr Val Ala 
205 

Glu Val Gly Met 



Glu Met Gin Asn 
240 

Val Asn Thr Glu 
255 

Phe Leu Leu Glu 
270 

Gly Gin Gin Leu 
285 

Leu Val Arg Leu 



His Gly Glu Ala 
320 

Arg Phe Val Ser 
335 
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Gin Val Glu Ser 
340 

Ser Thr Leu Gly 
355 

Arg Ala Cys Glu 
370 

Gly Leu Ala Gly 
385 

Val Met Arg lie 



Pro Ser Phe Lys 
420 

Ser Cys Glu lie 
435 

Ala Ala Leu Val 
450 

Gin 
465 



Asp Thr Gly Asp 



Leu Arg Pro Ser 
360 

Ser Val Ser Thr 
375 

* 

Val lie Asn Arg 
390 

Thr Val Gly Val 
405 

Glu Arg Phe His 



Thr Phe lie Glu 
440 

Ser Ala Val Ala 
455 



Arg Lys Gin lie 
345 

Thr Thr Asp Cys 



Arg Ala Ala His 
380 

Met Arg Glu Ser 
395 

Asp Gly Ser Val 
410 

Ala Ser Val Arg 
425 

Ser Glu Glu Gly 



Cys Lys Lys Ala 
460 



Tyr Asn lie Leu 
350 

Asp lie Val Arg 
365 

Met Cys Ser Ala 



Arg Ser Glu Asp 
400 

Tyr Lys Leu His 
415 

Arg Leu Thr Pro 
430 

Ser Gly Arg Gly 
445 

Cys Met Leu Gly 



<210> 9 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : hexahistidine 
affinity tag 

<400> 9 

His His His His His His 
1 5 



<210> 10 
<211> 200 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :poly-Gly 
flexible linker 

<220> 

<221> M0D_RES 
<222> (6) . . (200) 

<223> Gly residues from position 6 to 200 may be present 
or absent 



<400> 10 

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly 
15 10 15 



Gly Gly Gly Gly 
20 

Gly Gly Gly Gly 
35 



Gly Gly Gly 
Gly Gly Gly 



Gly Gly Gly Gly Gly 
25 

Gly Gly Gly Gly Gly 
40 



Gly Gly Gly Gly 
30 

Gly Gly Gly Gly 
45 



Gly Gly Gly Gly 
50 



Gly Gly Gly 
55 



Gly Gly Gly Gly Gly 
60 



Gly Gly Gly Gly 



Gly Gly Gly Gly 
65 



Gly Gly Gly 
70 



Gly Gly Gly Gly Gly 
75 



Gly Gly Gly Gly 
80 



Gly Gly Gly Gly 



Gly Gly Gly 
85 



Gly Gly Gly Gly Gly 
90 



Gly Gly Gly Gly 
95 



Gly Gly Gly Gly 
100 

Gly Gly Gly Gly 
115 

Gly Gly Gly Gly 
130 



Gly Gly Gly 
Gly Gly Gly 



Gly Gly Gly 
135 



Gly Gly Gly Gly Gly 
105 

Gly Gly Gly Gly Gly 
120 

Gly Gly Gly Gly Gly 
140 



Gly Gly Gly Gly 
110 

Gly Gly Gly Gly 
125 

Gly Gly Gly Gly 



Gly Gly Gly Gly 
145 



Gly Gly Gly 
150 



Gly Gly Gly Gly Gly 
155 



Gly Gly Gly Gly 
160 



Gly Gly Gly Gly 



Gly Gly Gly 
165 



Gly Gly Gly Gly Gly 
170 



Gly Gly Gly Gly 
175 



Gly Gly Gly Gly 
180 

Gly Gly Gly Gly 
195 



Gly Gly Gly 
Gly Gly Gly 



Gly Gly Gly Gly Gly 
185 

Gly 
200 



Gly Gly Gly Gly 
190 



<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene -specific primer HKI forward 

<400> 11 

gctggagatg gaaaatcaca ccacc 



<210> 12 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKI reverse 



<400> 12 

ccccccacga gacaaacaga atg 



<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKII forward 

<400> 13 

gggaaggggg agtttttagt ttgttttac 



<210> 14 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKII reverse 

<400> 14 

ccacaggcga atgaggtatt tctatgac 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKIII forward 

<400> 15 

ttgcggcagg gggaagaaac 



<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKIII reverse 

<400> 16 

caccacgaag tctccttgct cagtg 



<210> 17 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKIV forward 



<400> 17 

ctgagtggct tgtgattctg ggatg 25 



<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKIV reverse 

<400> 18 

ctgcttgggg tttcttcctg age 23 



<210> 19 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :RT-PCR 
gene-specific primer HKV forward 

<400> 19 

ctatggcttt cagtcttgtg getge 25 



<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 
gene-specific primer HKV reverse 

<400> 20 

agtgctccct ggcaatcaac etc 23 



<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : RT-PCR 

gene-specific positive control primer Human GAPDH 
forward 

<400> 21 

gagaaggctg gggctcattt gc 22 



<210> 22 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : RT-PCR 

gene -specific positive control primer Human GAPDH 
reverse 

<400> 22 

tgtcgctgtt gaagtcagag gagacc 2 6 



<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : quantitative 
real-time PCR gene-specific primer mHK5 (sense) 

<400> 23 

ctgcaggaga cggtgaaaga g 21 



<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : quantitative 
real-time PCR gene-specific primer mHK5 
(antisense) 

<400> 24 

cgctgccgtc ttctgaca 18 



<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : endogenous 
control mouse beta-actin primer (sense) 

<400> 25 

cgtgaaaaga tgacccagat ca 2 2 



<210> 26 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : endogenous 
control mouse beta-actin primer (antisense) 

<400> 26 

cacagcctgg atggctacgt 2 0 
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